Causal analysis of CpG suppression in the Mycoplasma genome.
Some bacterial genomes are known to have low CpG dinucleotide frequencies. While their causes are not clearly understood, the frequency of CpG is suppressed significantly in the genome of Mycoplasma genitalium, but not in that of Mycoplasma pneumoniae. We compared orthologous gene pairs of the two closely related species to analyze CpG substitution patterns between these two genomes. We also divided genome sequences into three regions: protein-coding, noncoding, and RNA-coding, and obtained the CpG frequencies for each region for each organism. It was found that the observed/expected ratio of CpG dinucleotides is low in both the protein-coding and noncoding regions; while that ratio is in the normal range in the RNA-coding region. Our results indicate that CpG suppression of the Mycoplasma genome is not caused by (1) biased usage amino acid; (2) biased usage of synonymous codon; or (3) methylation effects by the CpG methyltransferase in the genomes of their hosts. Instead, we consider it likely that a certain global pressure, such as genome-wide pressure for the advantages of DNA stability or replication, has the effect of decreasing CpG over the entire genome, which, in turn, resulted in the biased codon usage.